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Synthesis of compound 1 (Fc-T-phosphoramidite)
5'-O-(Dimethoxytrityl)-5-iodo-2'-deoxyuridine, 2 S1 : To a suspension of 5-iodo-2'-deoxyuridine (3.0 g, 8.47 mmol) in dry pyridine (50 mL) was added 4,4'-dimethoxytrityl chloride (3.25 g, 10.2 mmol). The mixture was stirred for three hours at ambient temperature. The reaction was quenched with methanol (50 mL) and the solvent was removed under reduced pressure. The residue was diluted with ethyl acetate (250 mL) and washed with equal volumes of saturated aqueous sodium bicarbonate (twice) and brine (once). The organic layer was then dried over anhydrous MgSO 4 and the solvent was evaporated in vacuo. Silica gel flash column chromatography (eluent: EA/hexane (1:2 to 3:1)), followed by evaporation in vacuo, yielded 2 (4.34 g) as a pale yellow solid (78% 6, 158.7, 150.5, 144.5, 144.5, 135.6, 135.5, 130.2, 128.1, 127.1, 113.5, 87.1, 86.8, 85.8, 72.6, 69.0, 63.7, 55.4, 41.5 
Cyclic voltammetry of compound 3
Cyclic voltammograms of solutions of 3 (1 mM in dichloromethane) were measured with tetrabutylammonium hexafluorophosphate (0.2 M) as the supporting electrolyte, and glassy carbon and Pt as the working and counter electrodes, respectively. Potentials were measured against a Ag/AgCl reference electrode with a scan rate of 25 mV/s. Figure S1 . Cyclic voltammetry of compound 3.
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PAGE gel charicterization and purification of the ligation process.
The ligation products were purified on a 12% denaturing PAGE (7 M urea, 1×TBE), followed by cutting the final product HS-&Fc-&MB-labeled Probe P and the residual MB-P under UV light. Then, after SYBR gold staining, control bands (unlabeled Probe P and Ligation-P) were observed by using a Storm Scanner 840 (GE Healthcare Life Science, Pittsburgh, PA, USA). The MB-P extracted can be recycled for further use. Because both the ligaton product (Probe P) and the MB-P contain MB, these bands have a blue tinge. 
Characterization of the sensing interface fabrication.
We used cyclic voltammetry (CV) to confirm fabrication of the sensing interface. The bare Au electrode initially showed a large current in the presence of [Fe(CN) 6 ] 4−/3− (Figure S3A) , but after assembling Probe P onto the surface, the CV response decreased due to repulsion from the negatively charged DNA. MCH assembly reduced non-specific adsorption of DNA and led to a slight restoration of the CV signal.
CV was not sensitive enough to detect Target T, and we therefore switched to chronocoulometry (CC), which measures the redox charge of the trapped [Ru(NH 3 ) 6 ] 3+ (RuHex) (Figure S3B) 
